A novel Dnmt3a isoform produced from an alternative promoter localizes to euchromatin and its expression correlates with active de novo methylation.
Previous studies have shown that the Dnmt3b gene encodes multiple variants via alternative splicing. However, only one form of Dnmt3a has been identified to date. We report here the discovery of a small form of Dnmt3a, denoted Dnmt3a2, from both human and mouse. The transcript encoding Dnmt3a2 is initiated from a downstream intronic promoter. As a result, the Dnmt3a2 protein lacks the N-terminal 223 (human) or 219 (mouse) amino acid residues of the full-length Dnmt3a. Recombinant Dnmt3a2 protein displayed similar cytosine methyltransferase activity as Dnmt3a in vitro. However, Dnmt3a and Dnmt3a2 exhibited strikingly different subcellular localization patterns. Unlike Dnmt3a, which was concentrated on heterochromatin, Dnmt3a2 displayed a localization pattern suggestive of euchromatin association. Dnmt3a2 is the predominant form in embryonic stem cells and embryonal carcinoma cells and can also be detected from testis, ovary, thymus, and spleen, whereas Dnmt3a is expressed at low levels ubiquitously. Comparison of human embryonal carcinoma cell lines with breast/ovarian cancer cell lines indicates that DNMT3A2 expression correlates with high de novo methylation activity. These findings suggest that Dnmt3a and Dnmt3a2 may have distinct DNA targets and different functions in development.